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ABSTRACT 

McCormick, Brandon F., Mild traumatic brain injury as a unique predictor of 
membership in latent classes of child and adolescent delinquency and psychopathology: 
Evidence from the Project on Human Development in Chicago Neighborhoods. Master of 
Arts (Clincal Psychology), May, 2019, Sam Houston State University, Huntsville, Texas. 
 

Psychopathology is common amongst children and adolescents. Data from 

representative samples of youth show that youth demonstrate a wide variety of symptoms 

during childhood and adolescence. Also common during this life course period is mild 

traumatic brain injury (mTBI).  Mild traumatic brain injury is a developing public health 

problem. A growing body of evidence suggests that head injury is associated with the 

onset of a range of internalizing and externalizing psychopathologies. The current study 

analyzed a large sample of children and adolescents from the Project on Human 

Development in Chicago Neighborhoods (N = 3,008) to examine trajectories of 

psychopathologies. Using data from the Achenbach Childhood Behavior Checklist, 

growth trajectories of internalizing and externalizing psychopathology were identified 

between two waves of data collection. Multinomial logistic regression models were used 

to examine if mTBI acted as a unique predictor of class membership, while controlling 

for a number of variables associated with psychopathology. Results from latent class 

analysis identified four classes of Aggression, five classes of anxiety/depression, five 

classes of attention problems, three classes of delinquent behavior, and two classes of 

somatic symptoms. Mild traumatic brain injury was found to be a unique predictor of 

aggressive, anxiety/depression, and delinquent class membership, thus suggesting it is a 

transdiagnostic risk factor associated with general psychopathology.  

KEY WORDS: Mild traumatic brain injury, Internalizing psychopathology, Externalizing 
psychopathology, Delinquency, Project on Human Development in Chicago 
Neighborhoods, Childhood Behavior Checklist.  
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CHAPTER I 

Mild Traumatic Brain Injury as a Unique Predictor of Latent Class Membership 

for Child and Adolescent Delinquency and Psychopathology: Evidence from a 

Large Sample of U.S. Youth 

It is estimated that 2.5 million emergency department visits in the United States 

during 2013 were for brain injuries (Taylor, Bell, Breiding, & Xu, 2017), with the 

majority (75-90%) of these classified as mild traumatic brain injury (mTBI; Faul, Xu, 

Wald, & Coronado, 2010; Feigin et al., 2013; Tagliaferri, Compagnone, Korsic, Servadei, 

& Kraus, 2006).  Adolescent youth are estimated to make up a large proportion (34%) of 

these visits (Gerritsen, Samim, Peters, Schers, & van de Laar, 2018), while 70% of cases 

are age 34 or younger (Feigin et al., 2013).  Although it is speculated that mTBI does not 

result in long-lasting structural changes to the brain (Greve & Zink, 2009), the impact 

from this injury may permanently alter cellular function (Gennarelli & Graham, 2005). 

To this point, mTBIs are accompanied by myriad neurological effects including abrupt 

neuron depolarization, sudden release of excitatory neurotransmitters, ionic shifts, altered 

glucose metabolism and cerebral blood flow, and impaired axon function 

(Barkhoudarian, Hovda, & Giza, 2011). Recent findings suggest that mTBI is also 

associated with an increase in the expression of certain sequences of micro RNA (non-

protein-coding associated with protein regulation), which could potentially modulate the 

functioning of certain brain regions (Svingos et al., 2019). Additionally, the immature 

neural tissue of children and adolescents differs in terms of its response to insult 

(Kirkwood, Yeates, & Wilson, 2006). Therefore, mTBIs experienced in youth could alter 

the developmental trajectory of adolescent brain development (Daneshvar et al., 2011). 



2 

 

The outcomes following brain injury in adolescence are further complicated, as this 

sensitive neurological period coincides with the development of psychopathology.  

 Data from the National Comorbidity Survey Replication Adolescent Supplement 

(NCS-R-AS) were gathered using face-to-face interviews from a total of 10,148 

adolescents. From the results of this undertaking it was reported that the 12-month 

prevalence estimate of psychiatric diagnosis in adolescents is approximately 40%, while 

the lifetime prevalence was calculated to be almost 80% (Kessler et al., 2012). In addition 

to high prevalence rates, adolescents with psychopathological symptoms exhibit high 

levels of heterogeneity in both symptom profile and severity. For example, this 

heterogeneity can be seen in studies in which the latent structure of adolescent anxiety 

(Burstein et al., 2012) and depression (Lamers et al., 2012; Rodgers et al., 2013) were 

examined. In these studies, Burstein et al (2012), Lamers et al. (2012), and Rodgers et al. 

(2013) identified seven, three, and three (for females) and five (for males) latent subtypes 

of the specified type of psychopathology. Further, membership in these latent subtypes 

was reported to vary systematically based on factors such as age, gender, race, and 

ethnicity. 

In addition to the high prevalence and heterogeneity, researchers suggest that 

child and adolescent psychopathology holds significant implications for adult mental 

health. Using empirical evidence derived from longitudinal-epidemiological-cohort 

studies, researchers have demonstrated that a large proportion (as high as 76%) of the 

current-diagnosed adult mental health population met criteria for a mental health disorder 

prior to age 18 (Kim-Cohen et al., 2003).  
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The lifelong implications of the development of psychopathology in youth 

necessitates implementing an early intervention or prevention perspective to determine 

the etiology of common adolescent mental health problems. Plomin and Daniels (1987) 

argued that although heredity plays an important role in the development of 

psychopathology, in regards to nonshared environmental influences, “The research also 

converges on the remarkable conclusion that these environmental factors make two 

children in the same family as different from one another as are pairs of children selected 

randomly from the population” (p. 1). Although Plomin and Daniels (1987) focused on 

the contribution of nonshared environmental factors that can create differences in 

siblings, researchers later acknowledged the importance of shared environmental factors 

that can influence development (Burt, 2009; Burt, McGue, Krueger, & Iacono, 2005b; 

Ehringer, Rhee, Young, Corley, & Hewitt, 2006). A potentially important nonshared or 

shared environmental factor that may influence the trajectory of childhood development 

is head injury, referred to in its most common form as mTBI.  

The Mild Traumatic Brain Injury Committee of the Head Injury Interdisciplinary 

Special Interest Group of the American Congress of Rehabilitative Medicine (1993) 

defined mTBI as any non-puncturing head trauma that results in any loss of 

consciousness no greater than 30 minutes, post traumatic amnesia lasting no more than 24 

hours, or focal neurological deficits that may or may not be transient. Mild traumatic 

brain injury is a high-incidence injury in both adults and children, accounting for almost 

503 out of every 100,000 emergency-room visits for Americans each year (Bararian et 

al., 2005).  The annual incidence of mTBI is higher than multiple sclerosis, Parkinson’s 

disease, myasthenia gravis, and Huntington’s disease combined (Alexander, 1995).  For 
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children, the incidence of mTBI is particularly high.  An estimated 475,000 emergency 

room visits, hospital stays, and deaths of children 14 years old and younger are the result 

of a mTBI (Faul et al., 2010).  Additionally, children and adolescents affected by mTBI 

utilize healthcare services at significantly higher rates than those with no history of mTBI 

for years beyond the initial injury (Rockhill, Fann, Fan, Hollingworth, & Katon, 2010). 

The importance of these findings has not been ignored by national health organizations. 

At the turn of the century, the National Institutes of Health Consensus Development 

Panel concluded that mTBI was significantly underdiagnosed, and that research 

surrounding the risks and outcomes of mTBI was needed (National Institutes of Health, 

1999).   

Historically, it has been debated whether mTBI leads to similar diffuse structural 

changes in the brain seen in severe traumatic brain injury (but to a lesser degree), or that 

mTBIs cause transient and completely reversible changes (McCrory & Berkovic, 2001). 

Recently, a growing body of evidence has suggested that this historical view of mTBI as 

a non-serious injury (Carroll et al., 2004) is a false categorization; specifically, many 

authors have suggested that mTBI results in wide-ranging and potentially long-lasting 

cognitive and/or physical (Jones et al., 2018; Lambregts et al., 2017; Leary et al., 2018; 

Gauthier et al., 2018; Seabury, Gaudette, & Goldman, 2018; Pacella, Arjun, Morley, 

Huang, & Suffoletto, 2018), as well as psychopathological symptoms (Colantonio et al., 

2010;  Kenny & Lennings, 2007; Epstein et al., 2016; Farrer, Frost, & Hedges, 2011; 

McGlade, Rogowska, & Yurglun-Todd, 2015; Newcombe et al., 2011; Schindler et al., 

2017; Schofield et al., 2015; Schwartz, Connolly, & Valgardson, 2018) 
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In line with this assertion, it has been reported that individuals who experience a 

mTBI often report symptoms several months to years after their initial injury (Binder, 

1986; Bolzenius, Roskos, Salmien, Paul, & Bucholz, 2015; Carroll et al., 2004; Hall, 

Hall, & Chapman, 2005; Mooney & Speed, 2001; Rees, 2003; Rutherford, 1989).  

Additionally, in studies of veterans who experienced a mTBI, it was reported that 7.5% to 

40% of individuals experienced at least three post-concussion symptoms (PCS) three 

months post-injury (Morissette et al., 2011; Schneiderman, Braver, & Kang, 2008; Terrio 

et al., 2009). The wide array of PCS are commonly divided into three clusters: (a) 

cognitive, including reduced cognitions, reduced executive functioning, and recall 

deficits due to inattention; (b) physical, including headaches, sensory changes, and 

fatigue; and (c) and psychological, including depression, anxiety, impulsiveness, 

aggression, and emotional dysregulation (Caplan et al., 2010; Cicerone & Kalmar, 1995). 

The focus of this study will be the psychological symptom cluster.  

Importance of the Developmental Psychopathology Perspective 

Findings related to the prevalence, continuity, and heterogeneity of child and 

adolescent psychopathology, as well as the common risk factors encountered in youth, 

largely spring from researchers’ ever-growing interest in a life-course developmental 

approach to psychopathology (Cicchetti & Rogosch, 2002; Sroufe & Rutter, 1984).  

Contributors to this area have asserted the importance of determining the factors related 

to the onset and progression of mental health symptomology in children and adolescents 

(Munir & Beardslee, 1999). Also, the categorization of children according to 

administratively-defined disorders may ignore important need or problem areas that do 

not fit neatly into their diagnosis (Achenbach, 1990).  
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Practically speaking, the increased understanding of the determinants and 

structure of psychopathology during critical developmental periods (e.g., adolescence) 

has important implications for clinicians who oversee treatment and prevention planning 

(Cicchetti & Rogosch, 2002). Also, adolescent psychopathology can be used as an 

independent predictor of problematic behavior in adulthood (Hofstra, van der Ende, & 

Verhulst, 2000). Additionally, the high frequency of multiple comorbidities (Burstein et 

al., 2012; Kessler et al., 2012; Lamers et al., 2012; Merikngas et al., 2010) runs counter to 

the importance of distinct diagnostic categories and increases the importance of 

identifying common risk factors (Peiper, et al., 2015). To illustrate, the presence of 

comorbidity is likely to confuse and distort an individual’s symptomology picture 

(Rutter, 1997). Therefore, it is important to identify underlying risk correlates to better 

determine the nature of the interrelatedness of symptoms (Rutter & Sroufe, 2000). 

Furthermore, separate individuals are differentially susceptible to environmental input 

(Boyce & Ellis, 2005); be moderated by early environment or androgen exposure (Del 

Guidice, Ellis, & Shirtcliff, 2011; Del Guidice et al., 2018). 

Benefits of Identifying Latent Subtypes of Psychopathology 

In the current diagnostic nosology, diagnoses are grouped together based on 

common underlying features; for example, anxiety disorders are grouped together due to 

their common symptoms fear, anxiety, and worry (Zinbarg & Barlow, 1996). While 

previous research using factor analytic techniques focusing on anxiety finds factors that 

resemble the current diagnostic entities (Chorpita, Yim, Moffitt, Umemoto, & Francis, 

2000; Higa-McMillan, Smith, Chorpita & Hayashi, 2008; Muris, Schmidt, Engelbrecht, 

& Perold, 2002; Spence, 1997; Wittchen, Beesdo, & Gloster, 2009), researchers in other 
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studies utilizing similar methods find that there are two or three distinct anxiety clusters 

(Beesdo-Baum et al., 2009; Brown, Chorpita & Barlow, 1998; Krueger, 1999; Watson, 

2005).  

Similarly, for major depressive disorder, classification is based on the presence of 

an administratively-set number of symptoms, a time period in which these symptoms 

must be present, and the identification of impairment (Paykel, 2008; Baumeister, 2010; 

Wakefield, Schmitz, & Baer, 2010). Also grouped with major depression, are disorders 

that include similar symptoms, such as persistent depressive disorder (American 

Psychiatric Association, 2013). As with anxiety, however, a number of researchers have 

voiced dissatisfaction with the current distinct categories of depression-related disorders 

due to high levels of overlapping comorbidity (Ghaemi, 2008; Luyten, Blatt, van 

Houdenhove, & Corveleyn, 2006; Parker, 2005, 2006); thus, indicating a need for 

statistical methods that can “comb through” the substantial heterogeneity of human 

psychopathology and create more reliable classes of symptom presentations.  

As an improvement on bivariate analysis, which is limited to determining whether 

or not pairs of disorders appear comorbidly (for examples see Last, Strauss, & Francis, 

1987; Masi et al., 2004), factor analysis can determine the degree of covariation across 

multiple variables (Burstein et al., 2013). However, the use of factor analysis to 

determine the structure of psychopathology is limited by inherent biases. For example, 

correlations between variables can be artificially inflated if the assumption of bivariate 

normality is violated, as is often the case with dichotomous variables (i.e., the presence or 

lack of a symptom; Kraemer, 1997). In addition, factor analysis is a variable-centered 
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methodology, which is at odds with the spirit of diagnosis, treatment, and prevention – all 

individually-focused endeavors (Burstein et al., 2013).  

Latent class analysis (LCA), which is used to group individuals into categories 

based on similar symptom profiles, is an alternative to factor analysis. Muthén and 

Muthén (2000) describe LCA as a model-based approach in which classes or subgroups 

of individuals are added to the model until an ideal fit is determined. The parameters that 

serve as the basis for the model are the probability that an individual meets all criterion 

required for membership in each subgroup, as well as the probability of actually being in 

each subgroup (Muthén & Muthén, 2000). In addition to this, LCA can provide 

researchers with “posterior probabilities” (Muthén & Muthén, 2000, p. 883), which allow 

researchers to examine the probabilities of membership in each subgroup based on a 

priori background variables (e.g., mTBI).  

Examples and Benefits of the use of Latent Class Analysis 

 As previously mentioned, LCA can be utilized to classify individuals based on 

symptom profiles, which is ideal for deriving a simplified diagnostic picture from a 

complex mix of heterogeneity and comorbidity (Burstein et al., 2013). In the literature, 

the most common use of LCA is to identify subgroups within similar diagnostic 

categories such as depression or anxiety. Lamers and colleagues (2012) used data from 

the NCS-R-AS and the World Health Organization’s Composite International Diagnostic 

Interview (CIDI) to derive the latent subtypes of depression. In this study, the researchers 

determined that a three-class solution was the most parsimonious. The three classes, from 

least prevalent to most prevalent, were “atypical,” marked by increased appetite and 

weight gain, “severe typical,” which included weight loss and a high number of endorsed 
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symptoms, and “moderate typical,” comprised of decreased appetite, insomnia, and a 

typical depression symptom presentation.  

In another study utilizing LCA to derive subtypes of a homotypic disorder cluster 

(Burstein et al., 2013), researchers also utilized data from a subset of the NCS-R-AS 

participants who positively screened for an anxiety-related disorder. Burstein and 

colleagues (2013) also utilized the CIDI to indicate the presence or lack of a particular 

anxiety-related symptom within each individual.  Based on their analysis, the authors 

named the latent classes based on their closest correlate to DSM-IV-TR diagnoses 

(American Psychiatric Association, 2000). As such, the seven classes derived from the 

data were labelled as specific, social, separation anxiety disorder, generalized anxiety 

disorder, agoraphobia, panic, and complex comorbid (for class descriptions see Burstein 

et al., 2013, pp. 9-11).  

Although the authors of the two aforementioned studies used LCA to determine 

the existing subtypes of a specific disorder cluster, Muthén and Muthén (2000) have also 

utilized this methodology to classify a more complex set of homotypic symptoms (i.e., 

antisocial behaviors) and sets of heterotypic symptoms (i.e., both internalizing and 

externalizing symptoms in adolescents; Peiper et al., 2015; Williams, Dahan, Silverman, 

& Petitt, 2013). 

 In the Muthén and Muthén (2000) study, 17 variables representing a range of 

antisocial behaviors in the National Longitudinal Survey of Youth were used. In this 

case, a four-class solution was the most parsimonious. Muthén and Muthén (2000) 

reported that Class 4 was the most prevalent class and they considered it to be normative 

because members in this class did not have a high probability of endorsing any antisocial 



10 

 

behaviors aside from marijuana use. Members of Class 3, or the person-offense class, had 

relatively high probabilities (.38-.68) of endorsing fighting, threatening, and conning 

others. According to Muthén and Muthén (2000), Class 2 was considered by the 

researchers to be the substance use class, as members had a high probability of endorsing 

items related to substance use. Finally, Class 1 was labelled by the researchers as the 

property offense class because members had a high likelihood of endorsing items such as 

damaging property, shoplifting, stealing less than $50, stealing more than $50, breaking 

and entering a building, and theft. Further improving the utility of the model, the authors 

examined age, gender, and ethnicity as predictors for class membership. From their 

analysis, Muthén and Muthén (2000) concluded that Class 3 members (person offenses) 

were most likely to be younger with the exception of young white females, and the Class 

4 members’ (normative) ages varied based on ethnicity and gender. Also, Class 1 

(property offense) membership was low for older individuals across gender and ethnicity. 

Class 2 (substance use) membership was higher for older individuals, but lower overall 

for Black males and females. 

The Muthén and Muthén (2000) example of LCA is an example of the detailed 

picture that such an analysis can provide. LCA identifies groups of individuals and not 

groups of variables; therefore, the authors of this study demonstrated that adolescents 

who displayed antisocial behavior tended to display only a grouping of similar behaviors. 

In addition to this, Muthén and Muthén’s (2000) illuminated in their LCA analysis how 

the probability of membership in the different subgroupings varied systematically based 

on age, gender, and ethnicity.  
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All the aforementioned scholars (Burstein et al., 2013; Lamers et al., 2012; 

Muthén & Muthén 2000) focused on creating subgroups from a set of homotypic 

variables (i.e., all internalizing). However, other authors conducted studies, such as an 

analysis published by Peiper et al., (2015). In this study, the Peiper and colleagues (2015) 

derived subclasses from a group of heterotypic variables (i.e., mixed internalizing and 

externalizing). The participants for this study were 6th-12th grade students who screened 

positive for severe emotional disturbance on the Kentucky Incentives for Prevention 

Survey. Peiper et al. (2015) reported that four classes of severe emotional disturbance 

emerged, and they were defined by their symptom type and severity. The first class was 

labeled comorbid moderate, with probabilities ranging from .55-.79 of endorsing both 

internalizing (e.g., feeling worthless or depressed) and externalizing (feeling restless or 

fidgety) symptoms. The second class was identified as comorbid high and contained high 

probabilities (.95-.99) of endorsing all internalizing and externalizing symptoms. The 

next class contained moderate (.59-.77) probabilities of anxiety-related symptoms (e.g., 

feeling nervous), and the final class contained high probabilities (.76-.83) of endorsing 

depression-related symptoms (e.g., feeling so depressed that nothing can cheer you up). 

In addition to demographic factors, Peiper et al. (2015) used environmental factors as 

predictors for class membership. Specifically, the researchers determined that students 

who experienced conflict at home were more likely to be in all four latent classes.  

Latent Class Analysis Utilizing the Child Behavior Checklist 

 The psychometric utility of a set of latent classes is dependent on the source of the 

variables from which the classes are derived. In this study, the Child Behavior Checklist 

(CBCL) will be employed. The CBCL is a psychometrically-sound, parent-report, 
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screener for emotional, behavioral, and social difficulties (Achenbach & Edelbrock, 

1983). The CBCL returns profile scores of eight problem areas (i.e., anxious/depressed, 

withdrawn/depressed, somatic complaints, social problems, thought problems, attention 

problems, rule-breaking behavior, and aggression), as well as broad internalizing, 

externalizing, and total problems composite scores.  A small-but-growing number of 

studies have utilized the CBCL profiles derived from the CBCL scales (Basten et al., 

2013; Bianchi et al., 2017; Connell et al., 2008; Rosato & Baer, 2012). Across the various 

samples used in these studies, including American (Connell et al.,2008; Rosato & Baer, 

2012), Dutch, (Basten et al., 2013), and Italian (Bianchi et al., 2017) youth, and across 

the ages of the participants (i.e., both the CBCL/6-18 and the CBCL/1.5-5 were used), a 

four-class solution was reported to be the most parsimonious. However, none of these 

studies utilized mTBI as a predictor of class membership.  

Support for mTBI as a Predictor of Psychopathology  

Evidence of internalizing psychopathology. The ability to experimentally 

manipulate mTBI as a variable in human subjects carries with it obvious ethical 

problems; therefore, many studies conducted by scholars in this area have utilized animal 

models. In such experiments, animals (e.g., rats or mice) are given an experimentally-

induced mTBI in a highly controlled manner to optimize internal validity. One such study 

compared the genetic function of rats who had been given a mTBI to that of control rats. 

The researchers reported that compared to controls, rats who had experienced a mTBI 

had reduced functioning of their striatal vesicular monoamine transporter-2 gene 

(VMAT-2; an important dopamine transporter gene). The inhibition of the VMAT-2 gene 

is positively associated with mood disorders including depression (Xu, Cao, Chao, Liu, & 



13 

 

Ji, 2016). In a similar study, Wright, O’Brein, Shultz, and Mychasiuk (2017) randomly 

assigned male and female rats to a control group, a single mTBI group, or a repeated (3 

injuries) mTBI group. Wright et al. (2017) then compared the results of each group in a 

series of behavioral tests. For both male and female rats, only those in the repeated mTBI 

group showed increase in anxiety-like behaviors in a maze task. In a forced-swim task 

that simulates depressive-like behavior, male single and repeated mTBI rats displayed 

more depressive-like behaviors than female single and repeated mTBI rats. For female 

rats, only those in the single mTBI group displayed increased depressive-like behaviors 

when compared to the female controls. The female rats who had experienced repeated 

mTBIs displayed a decrease in depressive-like behaviors, potentially indicating sex 

differences in the internalizing outcomes of mTBI.  

The authors of several human-model studies have reported an increase in 

internalizing symptoms following mTBI. In a human-model study, Epstein and 

colleagues (2016) focused on the morphological differences in the orbitofrontal cortex 

(OFC) following a mTBI. Their findings revealed that right lateral OFC thinning was 

significantly related to depression, and that higher reported anxiety and depression was 

associated with a higher number of mTBIs. Similarly, in a study of veterans conducted by 

Schindler and colleagues (2017), it was concluded that veterans who had experienced a 

mTBI reported higher levels of depression as well as increased endorsement of post-

traumatic stress symptoms compared to non-mTBI controls. Finally, Scott et al. (2015) 

examined the adult outcomes of individuals who had experienced a pediatric mTBI and 

reported that females who had experienced a pediatric mTBI were 5.2 times more likely 

than their male counterparts to report an anxiety disorder. This, again, suggested that sex-
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related differences in the internalizing outcomes following mTBI may exist. Recent 

findings examining the relationship between mTBI and psychopathology using a 

retrospective sample showed a significant relationship between mTBI and increases in 

anxiety/depression symptomology. Importantly, this relationship remained significant 

even after controlling for pre-injury levels of the same symptoms (Connolly & 

McCormick, In Press).  

Evidence of externalizing psychopathology. As was true for internalizing 

symptoms, studies utilizing rats and mice have also identified potential externalizing 

outcomes following a mTBI. For example, Schindler and colleagues (2017) used a 

pressure wave to simulate an explosive injury (i.e., a common injury modality in 

veterans). From the results of this study, it was concluded that, at 30 days post-injury, 

mice who had experienced both one and three injuries displayed more sensation seeking 

behaviors (disinhibition) than non-injured controls. Furthermore, electrical stimulation of 

the nucleus accumbens (a forebrain structure associated with reward reinforcement) of 

the blast-exposed mice elicited more dopamine release than in control mice (i.e., 

increased reward activation). Schindler et al. (2017) asserted that increased reward 

activation can lead to an increase in thrill-seeking behavior. Also, Schindler and 

colleagues (2017) attempted to generalize their animal-model findings to humans by 

comparing the pre- and post-injury Frontal Behavior Systems Scale scores (which 

includes a measure of disinhibition) of active duty veterans. It was concluded from this 

analysis that self-reported post-injury disinhibition scores were higher than pre-injury 

scores. In line with this, the veterans reported engaging in more risky behaviors. Finally, 

a subgroup of these veterans with mTBIs was retested three years post-injury, and the 
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disinhibition scores remained similar to those in the initial analysis. This indicates a 

chronic increase in disinhibition in veterans who experienced a mTBI.  

In addition to disinhibition, a number of other externalizing symptoms that 

commonly manifest after a brain injury have also been identified. For example, 

Colantonio, Harris, Ratcliff, Chase, and Ellis (2010) acknowledged that over half of their 

participants with a history of mTBI reported irritability, temper-related problems, and 

mood swings. Similarly, Schwartz et al. (2018) used structural equation modeling 

techniques to establish a temporal relation between injury and outcome and reported that 

mTBI in youth led to subsequent changes in impulsivity.  

These externalizing symptoms associated with mTBI are speculated to be the 

reason that mTBI patients are disproportionately represented in the criminal justice 

system. This assertion of the mTBI-criminal justice system link has been repeatedly 

verified. For example, Farrer et al. (2011) conducted a meta-analysis of five studies that 

reported the prevalence of mTBI in juvenile offenders with at least one control group and 

reported that juvenile offenders had a 3.38 times higher chance of having a mTBI than 

the control groups. Also, in an aforementioned study, Schwartz and colleagues (2018) 

revealed that increases in impulsivity were followed by increases in criminal justice 

system involvement. Additional evidence supports assertion that individuals who 

experienced a mTBI are at greater risk of violent offending as well. Specifically, Kenny 

and Lennings (2007) indicated that compared to other offenders, juveniles who had 

committed severely violent offenses were 2.37 times more likely to have had experienced 

a head injury. Similar to internalizing psychopathology, recent findings using a 

retrospective design to examine the relationship between psychopathology a mTBI found 
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a significant increase in aggressive and delinquent behavior following mTBI even when 

controlling for preinjury levels of aggression and delinquency (Connolly & McCormick, 

In Press). Potentially mediating the relationship between mTBI and delinquency 

behavior, recent findings suggest that childhood neurological insult is associated with 

disruptions in the development of moral reasoning and decision making (Beauchamp, 

Vera-Estay, Morasse, Anderson, & Dooley, 2018).  

Some of the brain regions affected by mTBI that are associated with externalizing 

symptoms have also been identified. Newcombe et al. (2011) used diffusion tensor 

imaging to assess the brain regions associated with decision making during the 

Cambridge Gambling Task for individuals with a mTBI. It was concluded that compared 

to controls, the mTBI patients demonstrated higher impulsivity index scores on the 

Cambridge Gambling Task, which was associated with increased activation in the right 

and left orbitofrontal gyrus, the right and left insular cortex, and the right and left 

caudate. Another associated brain region was identified by Epstein and colleagues (2016) 

who acknowledged increased cortical thinning in the right lateral orbitofrontal cortex of 

mTBI patients compared to controls. In addition to this, Epstein et al. (2016) reported that 

this increased cortical thinning was associated with higher rates of aggression.  

As noted with internalizing symptoms, there are also potential sex differences in 

the externalizing symptom profiles of mTBI patients. McGlade et al. (2015) compared 

male and female veterans who had been diagnosed with a mTBI and reported that, for 

males only, there were significant correlations between aggression and the brain regions 

studied. Specifically, males showed decreased connectivity between the left orbitofrontal 

cortex and the left Angular gyrus. This decreased connectivity was associated with an 
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increase in physical aggression. Additionally, males demonstrated increased connectivity 

between the orbitofrontal cortex, the right cerebellum, and the right angular gyrus, which 

was associated with increased revenge planning (McGlade et al., 2015). Sex differences 

are also evident in offending behavior, as is shown by researchers in a cohort-wide study 

of over 30,000 juveniles in Western Australia. In this study, it was found that relative to 

the general population, mTBI was significantly associated with convictions for violence 

in males, but not females (Schofield et al., 2015).   

Current Study 

 The present study aims to use estimate latent class analysis to evaluate the class 

structure of the data from each of the CBCL/4-18 scales in a large sample of U.S. youth, 

and, subsequently, examine the relationship of mTBI to childhood and adolescent 

psychopathology. It is hypothesized that, even after accounting for several control 

variables associated with psychopathology, mTBI will still act as a significant predictor 

of classes of psychopathology.  
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CHAPTER II 

Methods 

Sample   

The present studies utilized data collected from the Project on Human 

Development in Chicago Neighborhoods (PHCDN) Longitudinal Cohort Study (LCS; 

Earls & Buka, 1997; Sampson, 2012). In the PHCDN-LCS, researchers initially surveyed 

approximately 6,000 youth and their caregivers. The youth were organized into cohorts 

based on their age being within 6 months of 0, 3, 6, 9, 12, 15, or 18 years. Hereafter, 

cohorts will be referred to by the approximate age of its members at the first wave of data 

collection. Following the first wave of data collection (1994-1997), the youth and their 

caregivers were re-interviewed at 2 and 2.5-year intervals (1997-2000 and 2000-2002).  

Measures of mTBI and the CBCL were administered to participants at Waves 2 

and 3; retention rates were 86% at Wave 2 and 77% at Wave 3 (Martin & Schoua-

Glusberg, 2002). To improve the value of the model by reducing confounds due to 

transient symptoms, both Wave 2 and Wave 3 CBCL data were used when available. 

Additionally, data from cohorts 3, 6, 9, and 12 were used. Cohort 18 was excluded 

because CBCL data were not available for these individuals at Waves 2 or 3. Cohorts 0 

was also excluded because, at Wave 2, these participants were examined with the CBCL 

ages 1.5-3 version (Achenbach, 1992), while the other Cohorts (3-15) were assessed 

using the CBCL ages 4-18 version (Achenbach, 1991); these two versions are not directly 

comparable. Cohort 15 was excluded because CBCL data were not collected for these 

participants at Wave 3. Participants were placed into five age categories (3-5, 6-8, 9-11, 

12-14, and 15+) based on their ages at Wave 2 and Wave 3 so that longitudinal changes 
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in psychopathology (Kessler et al., 2005) could be assessed in latent class models. All 

secondary data analyses were approved by the Sam Houston State University Institutional 

Review Board (Appendix A).  

Measures 

Child Behavior Checklist.  At Waves 2 and 3 the PHDCN-LCS Cohort 3, 6, 9, 

and 12 participants were administered the CBCL/4-18 (Achenbach, 1991).  The CBCL is 

a widely-used standardized parent report questionnaire that is used to measure child and 

adolescent maladaptive behavior and emotional problems. The syndrome scales 

associated with internalizing psychopathology (Somatic Complaints and 

Anxious/Depressed) and externalizing psychopathology (Delinquent Behavior and 

Aggression) was used in the present studies.  

Additionally, the Attention Problems syndrome scale was included and 

considered an aspect of externalizing psychopathology. In the original scale construction, 

Achenbach (1991) found that the Attention Problem scale had a moderately high a 

moderately high loading (.618; p. 62) on the externalizing factor but excluded it from this 

category because this loading was lower than the average loading of the other two 

externalizing syndrome scales. However, more recent iterations of the CBCL (Achenbach 

& Rescorla, 2000; Achenbach & Rescorla, 2003) and other authors in the literature (Burt, 

2012; Krueger & South, 2009) classified attention problems as a form of externalizing 

psychopathology. Additionally, genetic covariation has been found between disorders 

involving attention problems and those involving delinquent and aggressions (Nadder, 

Rutter, Silberg, Maes, & Eaves, 2002; Silberg et al., 1996; Thapar, Harrington, & 

McGuffin, 2001; Tuvblad, Zheng, Raine, & Baker, 2009). In addition to the syndrome 
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scales, individual items were also used to explore the latent classes that exist within 

scales. As shown in Table 1, Cronbach’s alphas for the items within each scale ranged 

from .57-.87 at Wave 2 and from .68-.88 at Wave 3. Caregivers of the participants in the 

PHDCN-LCS were administered a reduced form the CBCL/4-18 which excluded three 

items from the Attention Problems scale, five items from the Delinquent Behavior scale, 

and six items from the Aggression scale (see Appendix B for a full list of items included). 

Table 1 

Inter-item reliabilities for Child Behavior Checklist Items for Waves 2-3 Cohorts 3-12  

 

 

Wave 2 Wave 3  

CBCL Scale Cronbach’s 

Alpha 
CBCL Scale 

Cronbach’s 

Alpha 
 Items 

Somatic Complaints .73 Somatic Complaints .75 9 

Anxious/Depressed .80 Anxious/Depressed .81 13 

Attention Problems .73 Attention Problems .75 6 

Delinquent 
Behaviors 

.57 
Delinquent 

Behaviors 
.68 8 

Aggression .87 Aggression .88 13 

Note.  See Appendix B for a full list of items included 

 
 



21 

 

Mild traumatic brain injury. Mild traumatic brain injury data were gathered for 

Wave 2 (i.e., mTBI experienced from birth to Wave 2 data collection) participants from 

the parent responses to the question, “Has [child’s name] ever had a bad head injury or 

concussion?” To ensure that injuries were mTBIs, the following criteria were assessed: 

(a) injuries that resulted in loss of consciousness lasting under 30 minutes (Lumba-Brown 

et al., 2016; Mild Traumatic Brain Injury Committee, 1993) were included; (b) injuries 

not resulting in loss of consciousness, but requiring a physician’s visit. Injuries meeting 

one of these criteria were coded as “1,” and all other injuries were coded as “0.”  

Control variables. Several control variables were added to the latent class 

analysis (LCA) models to help determine the unique predictive power of head injury. 

Race (McLaughlin, Hilt, & Nolen-Hoeksema, 2007), neighborhood disadvantage (Ross, 

2000; Santiago, Wadsworth, & Stump, 2011), parent-child conflict (Burt, Kreuger, 

McGue, & Iacono, 2003; Burt, McGue, Krueger, & Iacono, 2005a), victimization 

(Klomek et al., 2007; Kirk & Hardy, 2014; Turner, Finkelhor, & Ormrod, 2009; Zona & 

Milan, 2011), immediate family member mental health history (Hatoum, Rhee, Corley, 

Hewitt, & Freidman, 2018, Rand & Ronald, 2018; van Hulle, Waldman, & Lahey, 2018), 

and verbal intelligence (Ayduk, Rodriguez, Mischel, Shoda, & Wright, 2007) have been 

shown to relate to various internalizing and externalizing disorders; therefore, these 

variables will be used as controls in the present study.  

The race of the participants was recorded by the primary caregivers at the time of 

data collection. Race (i.e., Caucasian, African American, Hispanic, and multiple or other) 

variables were dummy coded with Caucasian as the reference category Age data was 

gathered for both Wave 2 and 3 participants.   
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To measure neighborhood disadvantage, Wave 2 data regarding participant 

neighborhoods were used. The participants in the PHDCN-LCS live within 80 

neighborhood clusters (NCs). Data from the 1990 U.S. census were used to create the 

NCs using a multistage probability sampling method (see Leventhal & Brooks-Hunn, 

2011, p. 1683). For the present study, NCs were categorized as low poverty (<20% of 

individuals living below the poverty line), moderate poverty (20%-30% below poverty 

line), or high poverty (>30% below poverty line); this categorization is drawn from 

common definitions used by U.S. Government agencies (U.S Census Bureau, 1995; 

Peters, 2009) and in the literature (Leventhal & Brooks-Hunn, 2011; O’Hare & Mather, 

2003; Orr et al., 2003; Wilson, 1987). These variables were dummy coded with low 

poverty as the reference category.  

Parent-child conflict was measured at Wave 2 by creating a total index score from 

the sum of the yes responses to the following yes or no questions: I will read you a list of 

things that you or any other adult family member who cares for [participant name] might 

have done when there was a problem with him or her… Has any adult in the last year 

when there was a problem with [participant name] …sulked and/or refused to talk about 

an issue; insulted or sworn at [participant name]; stomped out of the room or house or 

yard; threatened to hit or throw something at him/her; thrown, smashed, or kicked 

something; thrown something at him/her. The internal consistency for the items that 

comprise the parent-child conflict index score is considered satisfactory (α = .735; Bland 

& Altman, 1997).   

To assess victimization, the number of “yes” answers was summed for each 

participant at Wave 2 for the following primary caregiver survey items: Has [participant 
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name] ever been… hit, slapped, punched, or beaten up; attacked with a weapon such as a 

knife or bat; shot (not including a BB gun or other type of toy gun); shot at, but not 

actually wounded (not including a BB gun or other type of toy gun); in a serious accident 

where s/he or someone else was hurt very badly or died; sexually assaulted, molested, or 

raped; threatened to be seriously hurt (includes being threatened with a weapon).  

 Family mental health histories were gathered from the number of immediate 

family members (i.e., biological father, mother, and siblings) with a history of 

internalizing or externalizing disorders prior to Wave 2.  

In line with previous research (Leventhal, Xue, & Brooks-Gunn, 2006; Sampson, 

Morenoff, & Raudenbush, 2005; Sampson, Sharkey, & Raudenbush, 2007) using the 

PHCDN-LCS sample, verbal intelligence was estimated using the age-scaled scores from 

the Vocabulary subtest of the Wechsler Intelligence Scale for Children-Revised (WISC-

R; Wechsler, 1974). The WISC-R was not administered to Cohort 3 at Wave 2; therefore, 

data from Wave 3 was used to estimate the verbal intelligence of Cohort 3 participants. 

For Cohorts 6, 9, and 12, there was a significant correlation (r = .49, p < .001) between 

Wave 2 and Wave 3 WISC-R scores. Table 2 presents the descriptive statistics for all 

variables.  
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Table 2 
 
Descriptive Statistics 

 

Mean/Percent SD/n Min. Max. N
mTBI - - -
Aggressive BehaviorWave2 1.77 1.84 0 14 2,765
Aggressive BehaviorWave3 1.84 2.11 0 15 2,490
Anxiety/DepressionWave2 1.41 2.08 0 16 2,765
Anxiety/DepressionWave3 1.65 2.62 0 18 2,490
Attention ProblemsWave2 4.28 4.16 0 24 2,765
Attention ProblemsWave3 4.29 4.19 0 28 2,490
DelinquencyWave2 3.26 2.98 0 16 2,765
DelinquencyWave3 3.14 3..05 0 16 2,490
Somatic SymptomsWave2 2.51 2.61 0 17 2,765
Somatic SymptomsWave3 2.72 2.81 0 18 2,490
Neighborhood SES

High Poverty 30.00% 902 - - -
Moderate Poverty 41.00% 1233 - - -
Low Poverty 26.70% 803 - - -

Parent-Child Conflict 1.86 0.77 0 3 3,006
Victimization 1.00 1.408 0 7 2,966

0 Victimizations 51.80% 1,559 - - -
1 Victimization 21.50% 647 - - -
2 Victimizations 11.10% 335 - - -
3 Victimizations 6.80% 204 - - -
4 Victimizations 3.90% 117 - - -
5 Victimizations 2.20% 67 - - -
6 Victimizations 0.90% 26 - - -
7 Victimizations 0.40% 11 - - -

Family History of Externalizing 0.18 0.61 0 5 2,994
Family History of Internalizing 0.24 0.541 0 4 2,994
Verbal IQ 8.38 3.04 1 19 2,036
Age 9.43 3.35 3.8 16.1 3,008
Race

African American 30.00% 902 - - -
Hispanic 41.00% 1233 - - -
Caucasian 14.10% 425 - - -
Multiple or Other 12.60% 378 - - -

Sex
Female 49.70% 1495 - - -
Male 50.30% 1513 - - -

Notes : mTBI = mild traumatic brain injury.
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Analytic Plan 

The data in the current study was analyzed in a two-step process. First, to 

determine the optimal number of classes to explain the heterogeneity in participant 

psychopathology, the following process was repeated using the CBCL scale data. Using 

Mplus version 7.2 (Muthén & Muthén, 1998-2012) with full information maximum 

likelihood estimation to adjust for missing data, LCA models were estimated separately 

for each of the CBCL scales. The various possible class solutions were evaluated using 

the Bayesian Information Criterion (BIC), the sample-sized adjusted BIC values, the 

adjusted Lo-Mendel-Rubin Test, entropy values, and the overall interpretability and 

substantive value of identified classes (Nylund, Asparouhov, & Muthén, 2007). Class 

solutions with a lower BIC and sample-sized adjusted BIC represent a better fitting 

model (Kass & Wasserman, 1995). Importantly, the BIC has been shown to outperform 

other information criterions (Nylund et al., 2007). A significant Lo-Mendel-Rubin test 

value indicates the K-class model provides a better fit than the K-1 model (Nylund et al., 

2007). Entropy values closer to one indicate a better fitting model (Celeux & Soromenho, 

1996). Second, multinomial logistic regressions were calculated to examine the 

association between mTBI, the control variables, and class membership.  Robust standard 

errors were used to address non-independence between participants coming from the 

same neighborhood and/or household. 
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CHAPTER III 

Results  

 What are the Class Structures for Delinquency and Psychopathology? 

Beginning with aggression, based on all model fit indices (Table 3), a four-class 

solution was found to fit the data best. Trajectories of aggression for each class between 

Waves 2 and 3 are presented in Figure 1. The growth model includes a class displaying 

consistently low levels of aggression, hereafter called the Consistently Low Aggression 

class (n = 2,326; 78.0% of the sample); a class initially displaying high levels of 

aggression with aggression decreasing over time, hereafter called the High and 

Decreasing Aggression class (n = 294; 9.9% of the sample); a class showing moderate 

levels of aggression with increasing aggression over time, hereafter called the Moderate 

and Increasing Aggression class (n = 277; 9.3% of the sample); and a class showing 

consistently high levels of aggression, here after called the Consistently High Aggression 

class (n = 81; 2.7% of the sample).  

 

Figure 1. Graphical display of identified latent classes of aggression. 
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Next, a class solution was estimated for the Anxiety/Depression scale. Based on 

the fit indices (Table 3), a five-class solution was preferred. Trajectories of 

anxiety/depression for each class between Waves 2 and 3 are shown in Figure 2. This 

model includes a class with consistently low levels of anxiety/depression (Consistently 

Low Anxiety/Depression class; n = 2,363; 79.0% of the sample); a class with initially 

moderate levels of anxiety/depression that slowly decrease over time (Moderate and 

Slowly Decreasing Anxiety/Depression class; n = 285; 9.6% of the sample); a class 

showing initially low but increasing levels of anxiety and depression (Low and Increasing 

Anxiety/Depression class; n = 164; 5.5% of the sample); a class displaying moderate and 

quickly decreasing levels of anxiety/depression (Moderate and Quickly Decreasing 

Anxiety/Depression class; n = 112; 3.8% of the sample); and a class with initially high 

and increasing levels of anxiety/depression (High and Increasing Anxiety/Depression 

class; n = 54; 1.8% of the sample). 

 

Figure 2. Graphical display of identified latent classes of anxiety/depression.  
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For the Attention Problems scale, based on all model fit indices (Table 3), a five-

class solution was preferred. Trajectories of attention problems for each class between 

Waves 2 and 3 are shown in Figure 3. The class-solution includes a class showing 

consistently low attention related problems (Consistently Low Attention Problems class; 

n = 1,996; 67% of the sample); a class displaying initially low but increasing levels of 

attention problems (Low and Increasing Attention Problem class; n = 519; 17% of the 

sample); a class with moderate but decreasing levels of attention problems (Moderate and 

Decreasing Attention Problem class; n = 283; 9.5% of the sample); a class showing 

consistently high levels of attention problems (Consistently High Attention Problems 

class; n = 118; 4.0% of the sample); and a class with initially moderate and increasing 

levels of attention problems (Moderate and Increasing Attention Problems class; n = 62; 

2.1% of the sample).  

 

Figure 3. Graphical display of identified latent classes of attention problems.   
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Waves 2 and 3 are shown in Figure 4. This model includes a class with consistently low 

levels of delinquency (Consistently Low Delinquency class; n = 2,626; 88.0% of the 

sample); a class displaying initially moderate and decreasing levels of delinquent 

behavior (Moderate and Decreasing Delinquency class; n = 205; 6.9% of the sample); 

and a class with low initial levels of delinquency that increase over time (Low and 

Increasing Delinquency class; n = 147; 4.9% of the sample).  

 

Figure 4. Graphical display of identified latent classes of delinquency.   
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Figure 5. Graphical display of identified latent classes of somatic symptoms.   
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Table 3 

Identification of Latent Classes  

 

Does mTBI Predict Delinquency and Psychopathology Class Membership?  

Stage two of the analysis used multinomial logistic regression was used to 

examine the associations between mTBI and class membership while accounting for 

several confounding variables. Table 4 shows the multinomial logistic coefficients and 

odds ratios (OR) with the Consistently Low Aggression Class as the reference group. The 

analysis reveals that compared to the individuals in the consistently low class, 

participants in the High and Decreasing Aggression Class were over 4 times more likely 

to have experienced a mTBI (OR=4.65, p<.001), participants in the Moderate and 

Increasing Aggression Class were over 5 times more likely to have experienced a mTBI 
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(OR=5.21, p < .001), and participants in the Consistently High Aggression Class were 

almost 7 times more likely to have experienced a mTBI (OR=6.98, p< 001). The left 

portion of Table 5 displays the multinomial logistic coefficients and odds ratios with the 

High and Decreasing Aggression Class as the reference group. This analysis shows that 

compared to individuals in the high and decreasing class, participants in the Moderate 

and Increasing Aggression Class were over 1.5 times more likely to have experienced a 

mTBI (OR=1.75, p<.01), while individuals in the Consistently High Aggression class 

were not significantly more likely to have experienced a mTBI (OR=1.02, p>.05). The 

right portion of Table 5 displays the multinomial logistic coefficients and odds ratios with 

the Moderate and Increasing Aggression class as the reference. Compared to participants 

in the moderate and increasing class, participants in the Consistently High Aggression 

Class are over 2.5 times more likely to have experienced a mTBI (OR=2.67, p<.05) 
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Table 4 

Predictors of Latent Class Membership – Aggression 

 Aggressive Behavior 

 

High and 
Decreasing  

Moderate and 
Increasing Consistently High 

Reference Group Consistently Low 

mTBI 1.46*** [4.65] 1.50*** [5.21] 2.03*** [6.98] 

Family History of Externalizing 1.08** [1.90] 1.11** [2.08] 1.68*** [3.15] 

Family History of Internalizing .59 [1.10] .50 [1.02] .71* [1.21] 

Neighborhood SES -.47*** [.81] -.43*** [.85] -.61*** [.72] 

Parent-Child Conflict 1.11*** [2.58] 1.37*** [3.12] 1.45*** [3.60] 

Victimization .95*** [1.71] 1.13*** [2.04] 1.20*** [2.18] 

Verbal IQ -.09*** [.91] -.12*** [.88] -.20*** [.80] 

Age -.23*** [.93] -.17** [.96] -.32*** [.89] 

African American .98* [1.93] 1.27*** [2.27] 1.70*** [3.10] 

Hispanic .48 [1.01] .39 [1.05] .35 [1.07] 

Multiple or Other .36 [1.01] .30 [1.05] .32 [1.02] 

Male .40** [1.37] .49** [1.62] .63*** [2.10] 

Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; ** p < .01; * p < .05. 

 

 

 

 

 

 

 

 

 

 

 



34 

 

Table 5 

Predictors of Latent Class Membership – Aggression  

 Aggression    Aggression 

 

Moderate and 
Increasing Consistently High  Consistently High 

Reference Group High and Decreasing   Moderate and 
Increasing 

mTBI 1.11** [1.75] .87 [1.02]  1.29*** [2.67] 
Family History of 
Externalizing .82 [1.09] .51 [1.01]  .94** [1.42] 

Family History of Internalizing .60 [1.11] .55 [1.06]  .63 [1.17] 

Neighborhood SES -.21** [.76] -.17 [.97]  -.42*** [.86] 

Parent-Child Conflict .92** [1.83] .70 [1.20]  .79** [1.29] 

Victimization .90** [1.59] .82* [1.31]  .95*** [1.71] 

Verbal IQ .11* [1.10] -.07* [.93]  -.11** [.89] 

Age -.19** [.94] -.21** [.91]  -.28*** [.90] 

African American .79* [1.28] .61 [1.05]  .84** [1.53] 

Hispanic .45 [1.03] .41 [1.01]  .42 [1.01] 

Multiple or Other .31 [1.01] .28 [1.00]  .34 [1.02] 

Male .36* [1.22] .27 [1.09]   .39** [1.27] 
Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; ** p < 
.01; * p < .05. 

 

Table 6 shows the multinomial logistic coefficients and odds ratios with the 

Consistently Low Anxiety/Depression Class as the reference. This analysis reveals that 

compared to participants in the consistently low class, individuals in the Moderate and 

Slowly Decreasing Anxiety/Depression Class were approximately 2 times more likely to 

have screened positive for a mTBI (OR=2.13, p<.01), participants in the Low and 

Increasing Anxiety/Depression Class were almost 2.5 times more likely to have 

experienced a mTBI (OR=2.42, p<.01), and individuals in the High and Increasing Class 

were almost 3 times more likely to have screened positive for a mTBI (OR=2.93, p < 

.001). However, compared to the consistently low class, participants in the Moderate and 
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Quickly Decreasing Anxiety/Depression class were not significantly more likely to have 

experienced a mTBI (OR=1.11, p>.05).  

Table 7 displays the multinomial logistic coefficients and odds ratios with the 

Low and Increasing Anxiety/Depression Class as the reference. Compared to participants 

in the low and increasing class, participants in the High and Decreasing 

Anxiety/Depression Class were over 2 times more likely to have screened positive for a 

mTBI (OR=2.23, p<.01), but the participants in the Moderate and Quickly Decreasing 

Anxiety/Depression Class were not significantly more likely to have suffered a mTBI 

(OR=1.08, p>.05). 

Table 6 

Predictors of Latent Class Membership – Anxiety/Depression 

 Anxiety/Depression 

 

Moderate and 
Slowly 

Decreasing 

Low and 
Increasing 

Moderate and 
Quickly Decreasing 

High and 
Increasing 

Reference Group Consistently Low 

mTBI .86** [2.13] .93** [2.42] .66 [1.11] 1.02*** [2.93] 

Family History of Externalizing .59 [1.10] .57 [1.08] .51 [1.03] .92** [1.74] 

Family History of Internalizing .85* [1.46] .98*** [1.81] .76* [1.32] 1.10*** [2.02] 

Neighborhood SES -.20* [.90] -.38** [.89] -.14 [.99] -.42*** [.87] 

Parent-Child Conflict .66 [1.15] .83** [1.94] .60 [1.05] 1.16*** [2.76] 

Victimization .74* [1.59] .93*** [1.67] .54 [1.29] 1.29*** [2.28] 

Verbal IQ -.02 [.99] -.03** [.97] -.01 [.99] -.05** [.95] 

Age -.09 [.97] .10* [1.06] -.03 [.99] .14** [1.08] 

African American .63* [1.12] .85** [1.37] .37 [1.03] 1.17*** [2.06] 

Hispanic .32 [1.04] .37 [1.04] .45* [1.15] .48* [1.19] 

Multiple or Other .27 [1.01] .30 [1.02] .28 [1.02] .25 [ 1.00]  

Male .28** [1.27] -.31*** [.69] -.14* [.88] .39*** [1.40] 

Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; ** p < .01; * p < .05. 
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Table 7 

Predictors of Latent Class Membership – Anxiety/Depression 

 Anxiety/Depression 
 Moderate and Quickly 

Decreasing High and Increasing 

Reference Group Low and Increasing 
mTBI .64 [1.08] .90** [2.23] 
Family History of Externalizing .52 [1.02] .60 [1.05] 
Family History of Internalizing -.30** [.85] 1.32*** [2.92] 
Neighborhood SES .21* [1.10] -.36*** [.90] 
Parent-Child Conflict .61 [1.02] .87** [1.73] 
Victimization .28 [1.04] 1.17*** [1.86] 
Verbal IQ .04* [1.16] -.01 [.99] 
Age .11* [1.07] .12** [1.11] 
African American -.21 [.99] .62* [1.11] 
Hispanic .42* [1.13] .30 [1.01] 
Multiple or Other .25 [1.00] .27 [1.01] 

Male .29** [1.30] .17* [1.18] 
Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets*** p < .001; ** p < .01; * p 
< .05. 
 

The left portion of Table 8 displays the multinomial logistic coefficients and odds 

ratios with the Moderate and Slowly Decreasing Anxiety/Depression Class as a reference. 

Compared to the reference class, the individuals in Low and Increasing 

Anxiety/Depression Class is almost 2 times more likely to have had a mTBI (OR=1.98, 

p<.05), and participants in the High and Decreasing Anxiety/Depression Class were 

approximately 3 times more likely to have experienced a mTBI (OR=3.10, p<.001). 

However, compared to the moderate and slowly declining class, participants in the 

Moderate and Quickly Decreasing class were not significantly more likely to have 

screened positive for a mTBI (OR=1.13, p>.05). The right portion of Table 8 displays the 

multinomial logistic coefficients and odds ratios with the Moderate and Quickly 

Decreasing Anxiety/Depression Class as a reference. Compared to participants in this 
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class, participants in the High and Increasing Anxiety/Depression Class were over 2.5 

times to have had a mTBI (OR=2.79, p<.001).  

Table 8 

Predictors of Latent Class Membership – Anxiety/Depression 

 

Table 9 displays the multinomial logistic coefficients and odds ratios with the 

Consistently Low Attention Problems Class as the reference group. Compared to 

participants in this class, individuals in the other Attention Problems classes were not 

significantly more likely to have suffered a mTBI (ORs=.97-1.04, ps>.05). Table 10 

displays the multinomial logistic coefficients and odds ratios with the Moderate and 

Decreasing Class as a reference group. Compared to participants in this reference group, 

the participants in the Moderate and Increasing Attention Problems Class were 

 Anxiety/Depression  Anxiety/Depression 

 

Low and 
Increasing 

Moderate and 
Quickly 

Decreasing 

High and 
Increasing 

 

High and 
Increasing 

Reference Group Moderate and Slowly Decreasing 
  

Moderate and 
Quickly 

Decreasing 

mTBI .83* [1.98] .70 [1.13] 1.10*** [3.10]  .96*** [2.79] 

Family History of Externalizing .52 [1.04] .50 [1.01] 1.01*** [1.87]  1.12*** [1.98] 

Family History of Internalizing .92** [1.69] .78 [1.35] 1.17*** [2.13]  1.25*** [2.31] 

Neighborhood SES -.26** [.91] -.12 [.99] -.41*** [.86]  -.37** [.88] 

Parent-Child Conflict .77* [1.34] .59 [1.07] .95** [2.17]  .99*** [2.20] 

Victimization .67* [1.42] .49 [1.10] .89*** [1.89]  .91*** [1.95] 

Verbal IQ -.01 [.99] .01 [1.00] -.04** [.96]  -.05*** [.95] 

Age -.12** [1.07] -.03 [.99] -.15** [1.12]  -.15** [1.12] 

African American .67* [1.16] .32 [1.01] .88** [1.76]  .89** [1.77] 

Hispanic .31 [1.01] .30 [1.00] .42* [1.12]  .40* [1.10] 

Multiple or Other .30 [1.00] .30 [1.00] .34 [1.01]  .32 [1.01] 

Male .36** [1.36] -.02 [.98] .28** [1.27]   .31** [1.31] 

Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; ** p < .01; * p < .05. 
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approximately 1 time more likely to have experienced a mTBI (OR=1.10, p>.05), while 

participants in the Consistently High Attention Problems Class were not significantly 

more likely to have suffered a mTBI (OR=1.02, p>.05).  

Table 9 

Predictors of Latent Class Membership – Attention Problems 

 Attention Problems 

 

Low and 
Increasing 

Moderate and 
Decreasing 

Consistently 
High 

Moderate and 
Increasing 

Reference Group Consistently Low 

mTBI -.40 [.97] -.27 [.99] .58 [1.03] .61 [1.04] 

Family History of Externalizing .87** [1.58] .52 [1.07] .93*** [1.76] .80** [1.46] 

Family History of Internalizing .41 [1.11] .40 [1.10] .53 [1.17] .52 [1.15] 

Neighborhood SES .08 [1.02] .06 [1.01] -.24** [.88] -.20** [.90] 

Parent-Child Conflict .96*** [2.03] .71 [1.62] 1.13*** [2.70] .82* [1.90] 

Victimization -.15 [.99] -.11 [.99] .50 [1.27] .43 [1.19] 

Verbal IQ .03 [1.03] .02 [1.02] -.03 [.98] -.01 [.99] 

Age .01 [1.01] .01 [1.01] -.10* [.97] -.03 [.99] 

African American .27 [1.02] .23 [1.01] .59* [1.20] .41 [1.07] 

Hispanic .30 [1.02] .29 [1.02] .31 [1.02] .30 [1.02] 

Multiple or Other .25 [1.01] .27 [1.01] .30 [1.01] .27 [1.01] 

Male .68*** [1.68] -.19* [.81] .79*** [1.79] .12 [1.12] 
Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; ** p < .01; * p < .05. 
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Table 10 

Predictors of Latent Class Membership – Attention Problems 

 Attention Problems 
 

Consistently High Moderate and Increasing 

Reference Group Moderate and Decreasing 
mTBI .55 [1.02] .70* [1.10] 
Family History of Externalizing .81** [1.48] .77* [1.44] 
Family History of Internalizing .59 [1.20] .60 [1.20] 
Neighborhood SES -.15* [.93] -.09 [.98] 
Parent-Child Conflict .96*** [2.04] .84* [1.91] 
Victimization .43 [1.19] .45 [1.20] 
Verbal IQ -.01 [.99] -.01 [.99] 
Age -.06 [.98] -.01 [.99] 
African American .49 [1.11] .28 [1.02] 
Hispanic .32 [1.03] .31 [1.02] 
Multiple or Other .30 [1.01] .29 [1.01] 
Male .52** [1.52] .15 [1.15] 

Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; ** p < .01; * p < .05. 

 

The left section of Table 11 displays the multinomial logistic coefficients and 

odds ratios with the Low and Increasing Attention Problems Class as the reference group. 

Compared to this reference group, participants in the other classes were not more likely 

to have screened positive for mTBI (ORs=0.97-1.01, ps>.05). The right section of Table 

11 displays the multinomial logistic coefficients and odds ratios with the Consistently 

High Attention Problems Class as a reference. Compared to the consistently high class, 

participants were not more likely to have experienced a mTBI (OR=0.99, p>.05).  
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Table 11 

Predictors of Latent Class Membership – Attention Problems 

 Attention Problems  Attention Problems 

 

Moderate and 
Decreasing 

Consistently 
High 

Moderate 
and 

Increasing  

Moderate and 
Increasing 

Reference Group Low and Increasing   Consistently High 

mTBI -.29 [.97] .52 [1.01] -.10 [.99]  -.09 [.99] 

Family History of Externalizing -.63 [.89] .49 [1.06] .42 [1.05]  .40 [1.04] 

Family History of Internalizing .48 [1.06] .59 [1.13] .51 [1.10]  .45 [1.05] 

Neighborhood SES .10* [1.18] -.07 [.98] -.06 [.99]  -.06 [.99] 

Parent-Child Conflict -.64 [.87]  .79** [1.65] .54 [1.14]  .59 [1.17] 

Victimization -.10 [.99] .47 [1.20] .15 [1.02]  .18 [1.04] 

Verbal IQ .03 [1.03] -.01 [.99] -.01 [.99]  .02 [1.02] 

Age .01 [1.01] -.08 [.97] -.01 [.99]  .01 [1.01] 

African American .37 [1.14] .41 [1.17] .39 [1.15]  .38 [1.14] 

Hispanic .32 [1.08] .30 [1.06] .31 [1.06]   .36 [1.13] 

Multiple or Other .31 [1.07] .29 [1.03] .33 [1.08]  .28 [1.02] 

Male .42** [1.42] .10 [1.10] .02 [1.02]   .02 [1.02] 

Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; ** p < .01; 
* p < .05. 

 

The left section of Table 12 displays the multinomial logistic coefficients and 

odds ratios with the Consistently Low Delinquency Class as the reference group\. 

Compared to participants in the reference group, the individuals in the Moderate and 

Decreasing Delinquency Class were over 1.5 times more likely to have experienced a 

mTBI (OR=1.63, p < .05), and participants in the Low and Increasing Delinquency Class 

were approximately 2 times more likely to have experienced a mTBI (OR=2.17, p < 

.001). The right portion of Table 12 displays the multinomial logistic coefficients and 

odds ratios with the Moderate and Decreasing Delinquency Class as a reference. 

Compared to the moderate and decreasing class, participants in the Low and Increasing 
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Class were not significantly more likely to have screened positive for mTBI (OR=1.38, 

p>.05).  

Table 12 

Predictors of Latent Class Membership – Delinquency 

Table 13 displays the multinomial logistic coefficients and odds ratios with the 

Consistently Low Somatic Symptoms Class as a reference group. Compared to 

individuals in the reference group, participants in the Consistently Moderate Somatic 

Symptoms Class were not more likely to have experienced a mTBI.  

  

 

 

 

 Delinquency  Delinquency 

 

Moderate and 
Decreasing 

Low and 
Increasing  

Low and Increasing 

Reference Group Consistently Low   
Moderate and 

Decreasing 
mTBI .76* [1.63] .92*** [2.17]  .56 [1.38] 
Family History of Externalizing .92*** [1.77] .98*** [1.81]  1.09*** [1.92] 
Family History of Internalizing .62 [1.15] .79* [1.33]  .70 [1.24] 
Neighborhood SES -.27* [.92] -.50*** [.79]  -.41*** [.84] 
Parent-Child Conflict .74* [1.25] .89** [1.50]  .65** [1.18] 
Victimization .49* [1.36] .63** [1.49]  .50* [1.37] 
Verbal IQ -.08*** [.92] -.10*** [.90]  -.05*** [.95] 
Age -.06** [.97] -.10*** [.91]  -.03** [.98] 
African American .74** [1.64] .93*** [1.88]  .81***[1.70] 
Hispanic .41 [1.02] .38 [1.01]  .35 [1.00] 
Multiple or Other .36 [1.00] .37 [1.00]  .36 [1.00] 

Male -.04 [.99] 1.96*** [2.98]   1.45*** [2.46] 
Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < .001; 
** p < .01; * p < .05. 
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Table 13 

Predictors of Latent Class Membership – Somatic Symptoms 

 Somatic Symptoms 

 
Consistently Moderate 

Reference Group Consistently Low 
mTBI .42 [1.08] 
Family History of Externalizing .61 [1.09] 
Family History of Internalizing 1.10** [1.81] 
Neighborhood SES -.27 [.98] 
Parent-Child Conflict .89** [1.74] 
Victimization .99*** [1.86] 
Verbal IQ -.01 [.99] 
Age .12 [1.03] 
African American .56 [1.10] 
Hispanic .48 [1.02] 
Multiple or Other .43 [1.01] 
Male -.16** [.86] 
Notes: Multinomial logistic coefficients. Odds-ratios are presented in brackets. *** p < 
.001; ** p < .01; * p < .05. 
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CHAPTER IV 

Discussion 

The results of the current study reveal that LCA was able to identify heterogeneity 

in the psychopathology of the sample derived from the PHCDN with the models 

containing two-to-five-class solutions. In this sample, participants showed the highest 

degree of heterogeneity in their trajectories of anxiety/depression and attention problems 

(five-class solutions), followed by the trajectories of aggressive (four-class solution) and 

delinquent (three-class solution) behavior, and the least amount in their trajectories of 

somatic symptoms (two-class solution).  

More importantly, confirming the original hypothesis, mTBI acted as a unique 

predictor of class membership. Additionally, the number of control variables added to the 

model served to strengthen the robust interpretation of this effect. As such, despite the 

strong associations between the control variables and the various forms of 

psychopathology, mTBI appears to act as a powerful transdiagnostic risk factor. 

Conceptually, the findings of the current study invoke the possibility of mTBI as a 

contributor to the p factor of general psychopathology (Caspi et al., 2014). Specifically, 

the presents results show that mTBI may act as a predictor of general psychopathology 

across the internalizing and externalizing dimensions.  

Several additional key findings related to mTBI and class membership should be 

noted. First, the comparison between the Consistently Low Aggression Class and the 

Consistently High Aggression Class yielded an effect size showing an almost seven-fold 

increase in the likelihood of mTBI history for class members. This effect was the 

strongest derived from the present analysis, thus providing strong support for mTBI as a 
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unique predictor in this highly aggressive class of participants. Further, the examination 

of multiple comparisons between aggressive classes showed a general increase in the 

likelihood of mTBI as symptom severity increased. That is, consistently low, followed by 

high and decreasing, moderate and increasing, and finally, the most severe, consistently 

high. This was again generally supported in subsequent comparisons. This general trend 

is additionally seen in anxiety/depression, and delinquency classes.  Although class 

membership is significantly related to mTBI, future research should focus on the 

potential mediating variables that further differentiate the predictors of class membership.  

However, such a trend was not observed with attention problems or somatic 

symptoms. For attention problems, mTBI is only more likely to have been reported in 

members of the moderate and increasing class compared to the moderate and decreasing 

class. However, mTBI was not more prevalent in any of the classes when compared to 

the least severe symptom class (i.e., consistently low). The same holds true for the 

somatic symptom classes, as participants in the consistently moderate class were not 

more likely to have had a mTBI compared to members in the consistently low class. 

Members of the consistently moderate group were more likely to have a family history of 

internalizing symptoms, higher rates of parent-child conflict, higher rates of 

victimization, and to be female. This non-significance was also reported in a similar 

study using the PHDCN sample. This study found that after controlling for pre-injury 

levels of psychopathology, mTBI did not significantly predict an increase in either 

attention- or somatic-related symptoms (Connolly & McCormick, In Press). 

Although speculative, other recent findings may explain these null-findings. To 

elucidate, six of the nine somatic symptoms assessed in the CBCL/4-18 (Achenbach, 
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1991) are commonly reported following mTBI (Willer & Leddy, 2006). However, only 

one of the symptoms measured in the PHDCN (i.e., fatigue) commonly occurs one to two 

years following insult (Starkey et al., 2018). As the current study utilized the sum of 

reported symptoms from each CBCL sub-scale, the current analyses may not be sensitive 

to trajectories of somatic symptoms reported after mTBI. Prior research examining 

attention problems has identified a significant association between mTBI and secondary-

onset attention-deficit/hyperactivity disorder (Narad et al., 2018). However, survival 

analyses showed the risk of secondary onset increased over time, peaking at 6.8 years 

post-injury. This follow-up period is beyond the scope the current study.   

Several limitations to the present study should be noted. First, the present study 

utilized a rudimentary screening process for mTBI. Specifically, parents were asked if 

their child had suffered a head injury or concussion, and severity was assessed via loss of 

consciousness and if the parents sought medical attention for their children. Future 

research should utilize more well-validated instruments such as the Ohio State Traumatic 

Brain Injury Identification method (Corrigan & Bogner, 2007) to examine the 

associations between head injury severity and psychopathology. Similarly, while the 

present study identified a positive association between mTBI and more-severe-

psychopathology class membership, the current methodology precludes the ability to 

make casual interpretation. Thus, future research should replicate these results with 

methodology, such as quasi-experimental design, to strengthen causal inference.  

Additionally, this study utilized data from a geographically-limited sample of 

children and adolescents in and around the greater Chicago area, therefore limiting the 

generalizability of the findings. Also, while the modelling approach of the present study 
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uncovered trajectories of psychopathology over a 2 to 2.5-year period, follow-up data 

beyond this period is not readily available. Therefore, future research should attempt to 

replicate these findings and further analyze the trajectories of psychopathology across the 

lifespan; although, as noted previously, adult psychopathology is highly related to 

childhood psychopathology (Kim-Cohen et al., 2003). Finally, while the present study 

identified latent classes separately for each CBCL/4-18 scale, future research should 

identify classes of psychopathology spanning multiple scales of internalizing and 

externalizing psychopathology. Further, such studies should examine the unique 

predictive power of mTBI for membership in such comorbid classes.  

The results of the present study hold important implications for medical and 

public health professionals. First, while rates of mTBI diagnoses are increasing 

(Rosenthal, Foraker, Collins, & Comstock, 2014), potentially due to increased awareness 

and improved screening procedures, pediatricians, emergency room personnel, and other 

medical professionals should be aware of the mental health implications of mTBI. 

Additionally, parents should be informed of the mental health symptoms that may arise as 

a result of a mTBI and be instructed to seek follow-up care at first sign of changes in 

emotions, personality, or behavior. Also, children and adolescents may benefit from 

preemptive intervention efforts designed to reduce the development of psychopathology. 

More specifically, identifying youth with trajectories of severe and persistent behavioral 

problems for intervention programs allows for the maximally beneficial use of limited 

treatment resources (Glenn, 2018). The current study identified classes of varying 

severity trajectories, and this identification may help to determine treatment priorities and 

resource distribution. 
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CHAPTER V 

Conclusion 

A rapidly growing body of research has identified a connection between 

childhood and adolescent mTBI and a range of internalizing and externalizing 

psychopathology including delinquency. However, efforts to identify important risk 

factors related to the onset of these disorders is hampered by the heterogeneity in the 

profiles and trajectories displayed by adolescents and children suffering from 

psychopathology.  

The goals of the present study were twofold. First, to explain the heterogeneity in 

the expression of both internalizing and externalizing psychopathology in childhood and 

adolescence, growth modeling techniques were applied to a large, diverse, and 

longitudinal sample of U.S. youth derived from the PHDCN. This analysis revealed 

differences in heterogeneity by symptom cluster with best-fitting models ranging from 

two to five class solutions.  

 Next, regression models were estimated to examine the unique contribution of 

mTBI to the prediction of latent class membership while controlling for a number of 

control variables shown to be related to both internalizing and externalizing 

psychopathology. The results of this analysis showed a robust association between mTBI 

and aggressive, delinquent, and anxious/depressed class membership. Moreover, effect-

size estimates showed the likelihood of having experienced a mTBI generally related 

positively with the increase of psychopathology severity trajectories.  

 The results of this study provide evidence that mTBI may act as a powerful risk 

factor for general psychopathology across the internalizing-externalizing spectrum. As 
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such, these findings hold important implications for parents, mental health, and medical 

professionals who may come into contact with children and adolescents who have 

experienced a mTBI. Future research should strengthen the evidence of these findings by 

utilizing quasi-experimental designs and further explore the trajectories of 

psychopathology and their relationship to mTBI.  
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APPENDIX B 

Prompt: I am going to read a list of items that describe behavior problems that many 
children have. Please tell me whether each statement has been (2) OFTEN true, (1) 
SOMETIMES true, or (0) NOT true of [participant name] during the past 6 months.  
 

Somatic Complaints 

1. Feels Dizzy  
2. Overtired 

Has physical problems with no known medical cause, like…  

3. Aches or pains, not including headaches  
4. Headaches  
5. Nausea, feels sick  
6. Problems  with eyes  
7. Rashes or other skin problems  
8. Stomach aches or cramps  
9. Vomiting, throwing up  

Anxious/Depressed 

1. Complains of loneliness  
2. Cries a lot  
3. Fears he or she might do something bad  
4. Feels he/she has to be perfect  
5. Feels or complains that no one loves him/her  
6. Feels others are out to get him/her  
7. Feels worthless or inferior  
8. Is nervous, high-strung, or tense  
9. Too fearful or anxious  
10. Feels too guilty  
11. Self-conscious or easily embarrassed  
12. Suspicious  
13. Unhappy, sad, or depressed  
14. Worries  

Attention Problems 

1. Can’t concentrate, can’t pay attention for long 
2. Can’t sit still, is restless, or hyperactive 
3. Confused or seems to be in a fog  
4. Day dreams or gets lost in his/her thoughts 
5. Is impulsive or acts without thinking  
6. Poor school work 
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7. Stares blankly  
8. Acts young (Not included) 
9. Twitches (Not included) 
10. Clumsy (Not included) 

Delinquent Behavior 

1. Doesn’t seem to feel guilty after misbehaving  
2. Hangs out with others who get in trouble  
3. Lies or cheats  
4. Prefers being with older kids  
5. Runs away from home  
6. Sets fires  
7. Swears or uses obscene language  
8. Truant, skips school  
9. Steals from home (Not included) 
10. Steals from outside the home (Not included) 
11. Thinks about sex often (Not included) 
12. Uses drugs or alcohol (Not included) 
13. Vandalizes (Not included) 

Aggression 

1. Argues a lot  
2. Cruelty, Bullying, or meanness to others  
3. Demands a lot of attention  
4. Destroys things belonging to his/her family or others  
5. Disobedient at home  
6. Disobedient at school  
7. Gets in many fights  
8. Screams a lot 
9. Stubborn, sullen, or irritable  
10. Sudden changes in mood or feelings  
11. Teases a lot 
12. Has temper tantrums or a hot temper  
13. Threatens people  
14. Brags (Not included) 
15.  Destroys own things (Not included) 
16. Jealous (Not included) 
17. Attacks others (Not included) 
18. Shows off (Not included) 
19. Loud (Not included) 
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